Personnel developing acute urethritis aboard an aircraft carrier were examined bacteriologically for causative agents before treatment. Their infections were contracted during in-port periods, primarily in Olongopo City, Republic of the Philippine Islands. This paper reports the in vitro susceptibility of strains of Neisseria gonorrhoeae isolated from 256 of these patients.
Material and methods
The population from which the patients were obtained consisted of men deployed on an attack aircraft carrier operating in the Gulf of Tonkin during the latter half of 1971. Patients reporting to sickbay with a complaint of dysuria or a urethral discharge, were examined for acute urethritis by microscopic examination of Gram-stained preparations of the discharge, culture of urethral scrapings, and culture of urinary sediment. Individuals found to have N. gonorrhoeae by stained preparations and confirmed by cultural procedures were diagnosed as having acute gonococcal urethritis; the therapeutic regimens used for these patients have been described previously (Brownlow, Watko, Aucoin, and Iglecia, 1974) .
When the patient reported to sickbay urethral exudate was obtained and he was then requested to provide a urine specimen from the initial portion of his urinary stream. A 15 ml. aliquot of urine was centrifuged at 1,500 r.p.m. for 10 min. The supernatant urine was decanted off, and portions of the sediment cultured for N. gonorrhoeae on media described below. The urethral exudate was collected by inserting a 4 mm. platinum wire loop 1 0 to 1-5 cm. into the urethra and gently withdrawing it while simultaneously applying pressure to the surface of the urethra. The exudate was applied to GC medium enriched with haemoglobin to which was added 1 0 per cent. Isovitalex enrichment and 1.0 per cent. VCN inhibitor (Martin, Billings, Hackney, and Thayer, 1967 single colonies of isolates which proved to be Gramnegative diplococci, and oxidase positive, were subcultured on VCN-free medium overnight under the same conditions. These strains of N. gonorrhoeae were stored aboard ship at -700C. in trypticase soy broth containing 30 per cent. agammaglobulin horse serum; subsequently these cultures were used in carbohydrate reactions to confirm the species, and in the antibiotic susceptibility tests. At approximately 3 to 4-week intervals the clinical specimens were transported under dry ice refrigeration to the laboratory in Hawaii.
In vitro antibiotic susceptibility testing of the N. gonorrhoeae isolates was done according to a standard plate-dilution method described by Thayer and Martin (1966) . The concentration of antibiotic required to produce total inhibition of growth constituted the minimum inhibitory concentration (MIC) for the isolates tested.
Results
The in vitro susceptibilities of isolates of N. gonorrhoeae to five antibiotics are enumerated in Table I . The disparity in the total number of isolates for each antibiotic may be attributed primarily to the logistics of transporting fresh isolates from aboard a warsbip in the Gulf of Tonkin to the laboratory in Hawaii, and to the loss of viable cultures during storage awaiting susceptibility testing. Isolates were tested for susceptibility to penicillin in a range from 0 05 to 2 ,ug./ml. Only 9 *3 per cent. of this group were inhibited by 0 05 ,ug./ml. while 46-1 per cent. required 0-5 jig./ml. or greater concentrations to be inhibited. 1 2 per cent. of the cultures required 2 jig./ml. The median MIC for penicillin of these isolates is 0-23 jig./ml.
The susceptibility of isolates to tetracycline was tested in concentrations ranging from 0'1 to 6 ,ug./ml. This group of isolates was inhibited over the range of 0-5 to 5 ,tg./ml. with a median MIC of 1-2 jig./ml.
Of these cultures 40 7 per cent. were inhibited by 1 ,ug./ml. or less, while 16-5 per cent. required more than 2 ,ug./ml. The median MIC for tetracycline of these isolates is 1 2 ,tg./ml. aThe maximum test level for cephaloridine and cephalexin was 12-0 ,ug./ml.
bThe discrepancy between total number of patients (256) and total number of isolates was due to occasionally obtaining more than one culture from the same patient, e.g. on consecutive days before treatment or when treatment had failed
The susceptibility of isolates to cephaloridine and cephalexin exhibited similar patterns although the median MIC of cephaloridine (5 2 pLg./ml.) was greater than that of cephalexin (3'7 ,ug./ml.). A concentration of 1 ,ug./ml. or less of cephaloridine inhibited growth of 3-7 per cent. of the isolates while the same concentrations were effective against 5 9 per cent. of cultures tested against cephalexin. Concentrations greater than 6 ,ug./ml. were required to inhibit growth of 37-8 per cent. of cultures tested against cephaloridine, and 35 8 per cent. of those tested against cephalexin.
Of all the antibiotics, spectinomycin required the highest concentration for inhibition of growth of N. gonorrhoeae. Cultures were inhibited in the relatively narrow range of 10 to 20 xLg./ml. with a median of 12-9 Ftg./ml.
Product-moment coefficient correlations of isolates of N. gonorrhoeae for paired antibiotics are calculated in Table II . Moderate correlations are demonstrated for susceptibility to penicillin, cephaloridine, and tetracycline while lower correlations usually occurred with the antibiotics paired with spectinomycin.
The data in Table II In contrast to Maness and Sparling (1973) , who found no correlation between sensitivities to spectinomycin and other drugs for 29 strains of N. gonorrhoeae we found a significant, positive correlation coefficient between the susceptibility in vitro of spectinomycin, penicillin, cephaloridine, and tetracycline for our isolates. Duncan (1972) also reported a positive correlation coefficient between spectinomycin and penicillin sensitivities in isolates from 82 patients. While he reported a range from 5 to 15 ,ig.ml. for MIC values of spectinomycin (median 8 6), the range of our isolates to spectinomycin was 10 to 20 ,ug./ml. (median 12-9). It is tempting to speculate that these minor differences are real, and that they are related to the geographical origin of the two groups of cultures, since the cultures of this study were from the Philippine Islands while those of Duncan were from Texas, U.S.A. Indeed, calculation of the mean values for each group of MIC values and submitting them to analysis by a t-test of significance reveals a highly significant statistical difference between the two means (P < 01). However, this speculation infers that this drug is involved in multiple resistance, since the decreased susceptibility to penicillin of N. gonorrhoeae originating in the Western Pacific region is demonstrated in Table III and has been discussed by Willcox (1970) . However, the data of Sparling (1972) and Maness and Sparling (1973) suggest that resistance to spectinomycin is not under the same genetic control as penicillin sensitivity in multiple drug resistance patterns.
The MIC values of isolates from patients who fail to respond to treatment are of interest; however, Duncan Date 1947 1955 1961 1967 1964 1967 1968 1967 1967 1971 1969 1973 1973 1975 MIC values originally reported in units/ml. have been converted to ,ug./ml. 1947 1954 1957 1957 1959 1959 1959-1962 1963 1966 1966 1967 1967 1968-1969 1968-1969 1970 1967-1970 1971 1972 
